The generation of acoustic waves by a modulated thermal source is examined for anisotropic materials. A wave equation is developed to include the effect of a thermoacoustic source for the anisotropic case. The dependence of the thermoacoustie source term upon the material elastic constants is identified for a thermal source varying in one dimension. This dependence is examined for several classes of crystalline anisotropy and it is found that thermoacoustie generation varies with crystallographic orientation. The directions of maximum and minimum thermoacoustie generation are not consistent for a given crystal class and are dependent upon the specific values of the elastic constants for the material.
INTRODUCTION
It has long been known that a modulated thermal source may be used to create acoustic waves. The effect was discovered in the 1880s by Alexander Graham Bell, • who studied the audible sound generated by illuminating matter with a periodically interrupted light. The basic principle of thertooacoustic generation within a solid involves the coupling of energy from thermal expansion and contraction into an acoustic wave. 2 The problem of thermoacoustie generation at the surface of an isotropic solid was studied by White, 3 who related the production of elastic waves to thermal and elastic properties of the solid. More recently, thermoacoustic generation at the surface of a solid has been used as a means of spectroscopic characterization 4 and as a source for imaging? Thermoacoustic generation is a particularly useful technique to study the thermal and elastic properties of thin layers of material because thermoacoustic waves can be generated within a layer which is thinner than the generated acoustic wavelength. In contrast, a layer several acoustic wavelengths thick is required to interact effectively with externally generated acoustic waves. This paper assesses the effect of elastic anisotropy on the generation of acoustic waves by a modulated thermal source.
It will be shown that the solid elastic constants enter into the efficiency ofthermo•eoustie generation and this results in an orientation dependence for thermoacoustic generation within anisotropic solids.
where a and 0 are taken to be scalar quantities. The strain due to acoustic waves in the material $a can be obtained from the difference between the total strain $ and thd temperature associated strain So, s. =s-so,
giving the strain displacement relation, 
where Tis the stress, p is the density, c is the stiffness matrix, and the double dot product represents matrix multiplication. Substituting S• into the constitutive equation gives 
Likewise, for thermoacoustic generation due to thermal gra- 
III. THERMOACOUSTIC GENERATION IN CRYSTALS
The thermoacoustic generation factor/g is given in T ables I-V for various examples from the orthorhombic, tetragonal, trigonal, hexagonal, and cubic crystal classes. The values of the elastic constants used to calculate/g were obtained from Auld? ø The orthorhombic crystals (see Table  I Table I Table II, Table III, consistently greater in the transverse directions relative to the • direction. However, note that the list in Table IV is 
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